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Figure 1: Space-time picture of a Heavy lon Collision.

First few stages following a heavy ion collision:

1. Creation of gluons and quarks - construction
of initial conditions.

2. Possible thermalization of quarks and gluons.

Our goal is to explore the first and, partially, the
stages of the collision and see how the recent

esults compare to RHIC dato,
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MclLerran—Venugopalan model '93 — 94
The initial conditions in heavy ion collisions are given
by the classical gluon field.

a single uitrareiativistiC nuciel

N

nucleus is Lorentz contacted into a pancake

Figure 2: Classical gluon field of an ultrarelativistic nucleus.

One has to solve the non—linear Maxwell equations
— Yang-Mills equations with the nucleus as a source

carrying some color charge
W
D, FF = J#

Yu. K. 90 ;
Jalilian-Marian, Kovner, MclLerran, Weigert '96.



This field represents the of a large
nucleus. One can look at the distribution of partons

in this wave function.
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Figure 3: Distribution of partons in the nuclear wave function.

Most partons in the nucleus are distributed around
the saturation momentum
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which can get big for a large nucleus (heavy ion).
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collision: e needs to find the clase eld ot two
ultrareiativistic nucle
e — =
-~ A“ 9 —_—
- —_—
n.ucleus nucletis

Figure 4: Classical field of two nuclei.

There have been several attempts to find the
solution:

A. Kovner, L. McLerran, H. Weigert, '95; Yu. K. ,
D. Rischke, '97: S. Matinian, B. Muller, D. Rischke,
'07; A. Krasnitz, Y. Nara, R. Venugopalan, '98-'01;
S. Rass, W. Poschl, B. Muller, '98-'99: Yu. K., '00



An analytical ansatz for the multiplicity
distribution of produced gluons in AA collisions has
been constructed recently (Yu. K. '00).
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Figure 5: Distribution of the produced gluons for a central AA collision as a
function of k/Qs.

What happens to the gluons in the collision?
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Figure 6: The gluon distribution multiplied by k| as a function of kl/QS in
the one of the nuclei before the collision (thin line) and the gluon distribution

after the collision (thick line).



What ha.ﬁoens b AA collisions ?
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Figure 3: Centrality dependence of charged hadron production per participant at different
pseudorapidity 7 intervals-in Au — Au collisions at /3 = 130 GeV; the data are from [25].
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Figure 4: Pseudo-rapidity dependence of charged hadron production at different cuts on
centrality in Au — Au collisions at \/s = 130 GeV; the data are from [25].
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No, this is not the whole story, since there are
particle correlations! At the leading order in A
classical fields are uncorrelated.
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Figure 7: wvo(pr) for charged particles and minimum bias events. R.J.M.
Snellings for the STAR Callaboration, nucl-ex/0104006.

= Looks like a single scale distribution levelling
off at 1.5 — 2 GeV.

cf. Q*(y/s =130GeV) =1 — QGev2

= Could thlS be related to saturation physics?
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Figure 8: Differential elliptic flow data from STAR versus the predictions of
our minijet model. Different lines correspond to our predictions with different
values of the saturation scale: Qs = 1.0 GeV (solid line), Qs = 1.1 GeV
(dashed line) and Qs = 0.9 GeV (dash-dotted line). We used the following
parameters A=0.15 GeV, as=0.3, A=197 (Gold).
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Figure 9: Centrality dependence of elliptic flow given by the STAR data
(black dots) and our fit (empty crosses). We used A=0.15 GeV, as=0.3,
A=197, Qs=1 GeV and Nyt (B = 0) = 344.
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